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ALFALFA MOSAIC VIRUS - INCIDENCE IN WHITE CLOVER 
McLean, G.D., Weir, J.A., Russell, W.K., Speijers, E.J., and Price, L.K. 
83HA30 P. Mastrantonio, Harvey 
83HA31 R. Morabito, Harvey 
83HA32 R. Italiano; Benger 
83HA33 K. & R. Warburton, Benger 
83HA34 G. Bach, Harvey 
83HA35 A. Pailthorpe, Harvex 
83HA36 P. Maughan, Harvey 
83HA37 
83HA38 
83HA39 
A. Ferraro, Yarloop 
T. Treasure, Brunswick 
K. Bevan, Brunswick 
With this series of experiments, paddocks were chosen to assess the level of 
virus infection in the autumn of 1983. There was variation both in the quality 
and quantity of the white clover stand in the paddocks. A 10 x 10 grid system 
was used and samples were collected from plants which exhibited symptoms. In 
the spring of 1983, 2 of the paddocks were assessed by collecting samples from 
every grid position. At one property, both a 10 x 10 and a 15 x 15 grid were 
used to assess the effectiveness of the grid system. 
Dr. P. Waterhouse, CSIRO - Plant Industry, assisted by providing the ELISA 
plates for alfalfa mosaic virus. 
83HA30 ~ P. MASTRANTONIO, HARVEY 
Paddock size: 
Grid size: 
Age of Pasture: 
190m x lOOm 
17m x 6m 
Older than 15 years 
(i). February 22, 1983. 
100 grid positions checked. Samples collected from 43 positions (plants 
with symptoms). No. positive = 33. 
(a) • If local lesions only are 
probably alfalfa mosaic. 
was detected by electron 
in systemic infections. 
produced on french bean it is most 
Of those isolates tested alfalfa mosaic 
microscopy from inoculated leaves, but not 
No~ positive = 15. 
(b). If lesions plus systemic infection occurs, there is the possibility 
of a dual infection with both alfalfa mosaic and white clover 
mosaic. No. positive = 18. 
(ii). October 24, 1983. 
60 grid positions checked (6 x 10) . Samples collected at all. positions 
on the grid. 
(a). No white clover present at 9 positions. 
(b) . 40 out of 51 positive for alfalfa mosaic (By enzyme linked 
immunosorbent assay) . 
(c) • 33 out of 51 positive for white clover mosaic (By sap transmission, 
systemic infection on french bean) . 
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Confidence limit for level of virus infection in the paddock: 
Alfalfa mosaic 
White clover mosaic 
80% + 10% 
65% + 12.5% 
83HA31 - R. MORABITO, HARVEY 
Paddock size: 
Grid size: 
Age of pasture: 
163m x 123m 
14m x lOm 
>20 years 
(i). February 22, 1983. 
100 grid positions checked. 
Samples collected 47 (plants with symptoms) 
No. symptoms on french bean 9 
(a). Number positive on french bean (local lesions only) 7 
(alfalfa mosaic virus) • 
(b). Number positive on french bean (lesions and systemic infection)= 31 
It is not possible to separate out alfalfa mosaic and white ~ 
clover mosaic virus infection (The definitive tests are serology ~ 
and/or electron microscopy.). 
(ii). November 1983. 
(a) . 10 x 10 grid: 14m x lOm 
White clover at 94 out of the 100 grid positions 
Number positive with alfalfa mosaic by enzyme linked 
immunosorbent assay 91 
Confidence limit for level of virus infection (AMV) in 
the paddock 91 ± 5.6% 
Number positive with white clover 
infection on french bean; also 5 
sorbent electron microscopy) 
mosaic virus (systemic 
samples checked by·· immuno-
51 
Confidence limit for level of WCMV infection in the paddock 
= 51 ~ 9.8% 
(b). 15 x 15 grid: 9m x 7m 
Number of sites assessed 203 
Number of sites with white clover 196 
Number positive with alfalfa mosaic (AMV) (by enzyme linked 
immunosorbent assay) 189 
Confidence limit for level of AMV infection in the paddock 
using a 15 x 15 grid 93 : 3.5%. 
(Compare the value for the 10 x 10 grid: 91 ± 5.6%) 
Number positive with white clover mosaic virus (WCMV); systemic 
infection on french bean 86 
Confidence limit for level of WCMV infection in paddock using 
a 15 x 15 grid 42 ± 6.8% 
(:ompare the value obtained for the 10 x 10 grid: 51 + 9.8%) 
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83HA32 - R. ITALIANO, BENGER 
Paddock size: 170m x lOOm 
Grid size: 12m x lOm 
Sampled: March 1, 1983 • · · 
100 grid pos_itions checked· 
Samples collected from 46 positions 
Number negative = 17 
Number alfalfa mosaic = 17 (lesions on primary leaves of french bean). 
Number white clover mosaic 28 (systemic infection on french.bean). 
Confidence limit for level .of infection in the paddock: 
Alfalfa mosaic 17 t 7.36% 
White cloVer mosaic = ~8 + 8.8% 
83HA33 - K. & R. WARBURI'ON, BENGER 
Paddock size: 
Grid size: 
Sampled: 
210m x lOOm 
14m x 9m 
.March 1, 1983. 
White clover content.was low, 19 samples were collected for sap transmission 
tests and all were negative. 
83HA34 - G. BACH I HARVEY_ 
Paddock size: 
Grid size: 
Planted: 
184m x lOOm 
16m x lOm 
April 1982 
This paddock had an excellent stand of white clover. 12 samples were 
collected and 4 were positive for alfalfa mosaic. 
Confidence-limit for level of infection 
83HA35 - A. PAILTHORPE, HARVEY 
Paddock size: 
Grid size: 
Planted: 
Sampled: 
2()0m x 140m 
16m x lOm 
April 1982 
March 8, 1983. 
4 ± 3.84% 
Four samples were collected for sap transmission tests atld.all were 
negative. 
83HA36 ~ P. MAUGHAN, HARVEY 
Paddock size: 
Grid size: 
Sampled: 
Age of Pasture: 
190m x 90m 
18m x 9m 
March 15, 1983. 
About 10 years. 
Seventeen samples were collected, three were positive for alfalfa mosaic 
virus, eight were positive for white clover mosaic. 
Confidence· limits for level of infection in the paddock: 
Alfalfa mosaic 3 ± 3.3% 
White clover mosaic = 8 ± 5. 3% 
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83HA37 - A. FERRARO, YARLOOP 
Paddock size: 200m x 240m and 170m x 170m 
Grid size: 15m x 16m 
Assessed: March 15, 1983 
No samples were collected for sap transmission tests. 
83HA38 - T. TREASURE, BRUNSWICK 
Paddock size: 220m x lOOm 
Grid size: 20m x 9m 
Assessed: March 22, 1983. 
Clover content - very low or insignificant. No samples were collected 
for sap transmission tests. 
83HA39 - K. BEVAN, BRUNSWICK 
Paddock size: 170 x 109m 
Grid size: lOm x 16m 
Assessed: March 22, 1983. 
Clover content - low. No samples were collected for sap transmission tests. 
SUMMARY: 
(i) . There is a high level of virus infection in two paddocks 
(Morabito and Mastrantortio) ; while a high level of virus infection 
has been also observed in a third paddock (Johnson) . 
(ii) . Alfalfa mosaic virus is transmitted by several aphid species in a 
'non persistant' manner by several aphid species. It is also seed 
transmitted. This virus appears to have become more widespread in 
southern Australia and New Zealand in recent years. This increase 
in incidence of the virus has been attributed to the introduction 
of the blue green aphid (Acyrthosiphon kondoi) . 
(iii). White clover mosaic is a potexvirus and as such is only mechanically 
transmissible. It has been detected at a high level of infection 
in two paddocks (42-65%). 
(iv). Scott (1982: Annals of applied Biology 100:393-398) has suggested 
that there is immunity/resistance to Trifolium amJ::?ig~. 
Williams (1978) has reported that hybrids of !· repens and !· ambiguum 
exist. Barnett and Gibson (1975: Crop Science 15:32-37) have also 
discussed the resistance of T. ambiguum to viru-;-infection. Six of 
the seven viruses tested (alfalfa mosaic virus, bean yellow mosaic, 
clover yellow vein, peanut stunt, red clover vein mosaic and white 
clover mosaic) did not infect !· ambiguum. 
(v) . There is the possibility that workers in New Zealand or the south 
eastern United States may be successful in producing a white clover 
with virus resistance/tolerance, however it is a long term project. 
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(vi) . Effect on yield: It is difficult to assess the effect on yield 
however, Gibson et. al. (1981: Plant Disease 65;50-51) and 
Gibson et. al. (1982: Plant Disease 65:142-144) provides some 
information. They have estimated that losses due to alfalfa 
mosaic over a 12 month period were 24%. 
They state, "The magnitude of damage in pastures depends on 
duration of infection. number of viruses infecting a plant, 
number of plants infected, and such environmental and management 
stress factors as temperature, moisture level, insects, other 
diseases and plant ·connnunities." 
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hHITE CLOVER 
ALFhLFA MOSAIC VIRUS: RE-INFECTION IN WHITE CLOVER 
G.D. McLean, J.A. Weir, W.K. Russell, L.K. Price, E.J. Speijers 
83HA43 A. Ferraro, Yarloop 
83HA44 I. Eckersley, Harvey 
83HA45 A. Italiano, Harvey 
83HA46 L. Commisso, Harvey 
83HA47 A. Ottrey, Wokalup 
8.3HA48 R. Lofthouse, Wokalup 
83HA49 J. Italiano, Wokalup 
83HA50 R. Italiano, Benger 
83HA51 T. Treasure, Brunswick 
83HA52 P. Harnett, Brunswick 
With this series of experiments, white clover paddocks were selected which 
were planted in the autumn of 1983. These paddocks had been laser levelled 
prior to replanting. The pastures varied enormously with 3 being very 
good to excellent; while the remaining 7 varied from poor to average, in terms 
of the quantity and quality of the pasture. At least 3 and possibly 4 of these 
pastures are probably unsuitable for further sampling. 
A 15 x 15 grid system was used to sample the paddock. 
was 6m x 6m. The area being assessed was 0.8 ha. The 
ranged from 2 ha to 4 ha. Samples were collected from 
symptoms. 
.The size of each grid 
size of the paddocks 
those plants showing 
In view of the sampling at Morabito's, there is a need to 
from each of the points on the grid, in order to obtain a 
estimate of the level of virus infection in the paddock. 
time and resources available this was not possible. 
83HA43: A. FERRARO, YARLOOP 
collect samples 
more accurate· 
However, with the 
The paddock was assessed on October 27, 1983. The pasture was sparse and 
growth was poor. The cattle apparently had walked on the paddock when it was 
wet soon after planting. 87% of the sites on the grid contained white clover. 
No virus symptoms were observed. 
83HA44: I. ECKERSLEY, HARVEY 
The ~addock was assessed on October 24. 96% of the sites contained white 
clover. Four ·,samples were collected ;for sap transmission tests, one of 
these produced a systemic mosaic on french bean. It was possibly white clover 
mosaic. 
83HA45: A. ITALIANO, HARVEY 
The paddock was assessed on October 27, 1983. The white clover component 
was nearly 100% and the gr.owth was excellent. 
Number of samples collected: 34 
Number of samples negative: 19 
Number of samples positive: 15 
(Positive samples were considered to be due to alfalfa mosaic virus, since 
local lesions were produced on french bean and Chenopodiurn quinoa.) 
Confidence limit for level of virus infection in the paddock = 6.6 ! 3.2% • 
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83HA46: L. COMMISSO, HARVEY 
The paddock was assessed on October 27. 84% of the sites consisted of 
white clover. The pasture appeared to be under water stress. Three samples 
were collected and two of these produced local lesions on f rench bean 
and were most probably alfalfa mosaic virus. 
83HA47: A. OTT:REY, HARVEY 
The paddock was assessed on October 27. It contained a mixture of white 
clover, strawberry clover, Serradella and grass. It contained 87% white 
clover .• No samples were collected. 
83HA48: R. LOFTHOUSE, HARVEY 
It was assessed on October 31 and contained 100% white clove~. 16 samples 
were collected and all were negative in sap transmission tests. 
83HA49: J. ITALIANO, HARVEY 
The paddock was assessed on October 31, 1983. 75% of sites in the grid 
contained.white clover. No samples were collected for virus transmission tests. 
83HA50: R. ITALIANO, BENGER 
This paddock was assessed on October 31 and 51% of the sites contained 
white clover. One sample was collected. for sap transmission tests and this 
was negative. 
83HA51: T. TREASURE, BRUNSWICK 
Unfortunately, this sample had been just cut for hay and because of other 
comrnittments it was not practical to assess it later. 
83HA52: P. HARNETT, BRUNSWICK 
This paddock was assessed on October 31, 1983. The pasture had recently 
been cut for hay and there had been some growth. No samples were collected 
for sap transmission tests. 
SUMMARY: 
'(i). Very little virus infection was observed in the paddocks that were 
assessed. However, because only plants with obvious symptoms were 
collected, this may be an underestimation of the level of infection. 
(ii). Although a 6.6% alfalfa mosaic virus was observed in one paddock, 
this could either be due to infected seed at planting or possibly 
aphids infecting the white clover in the crop after planting. 
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LETTUCE NECROTIC YELLOWS VIRUS INCIDENCE 
McLean-, G.D., Phillips, D.R., Speijers, E.J., Sandow, J.S. and Price, L.K. 
1. Nanovich, Bullens Road, Near Lion Park, Carabooda 
2. Iopollo, Bullens Road, Near Lion Park, Carabooda 
3. Tedesco, Gibbs Road, Nowergup 
4. Herring, Wanneroo Road (north of Wanneroo) 
5. Berlingeri, off Pinjar Road 
6. P. Gavranich, Archer Road, .Wanneroo 
7. M. Gavrariich, East Road, Wanneroo 
8. M. Gavranich, Kingsway Road 
9. Yaksich, Badgerup Road 
10. Mottolini, Osborne Park 
83PE21 
83PE22 
83PE23 
83PE24 
83PE25 
83PE26 
83PE27 
83PE28 
83PE29. 
83PE30 
The chief objective of this series of experiments was to determine the 
incidence of lettuce necrotic yellows virus infection. Other aspects 
included aphid trapping at two of the farms and the pattern of virus 
infection at three of the farms. 
The map (Fig. 1) illustrates the position of the ten farms. Farm 10:83PE30, 
Mottolini is in the Perth Metropolitan area and had a severe Sclerotinia 
problem while Farm 1:83PE21, Nanovich is in a rural environment bounded 
on one side by pine forest and on another by scrub. 
1. NANOVICH - 83PE21 
Date No. plants No. plants % infection 
with symptoms assessed 
21.03.83 0 
13.04.83 0 
20.04.83 0 
4.05.83 3 2,000 0.1 
12.05.83 31 48,384 0.06 
19.05.83 44 48,384 0.09 
25.05.83 65 20,736 0.3 
1.06.83 255 41,472 0.6 
8.06.83 388 62,208 0.6 
14.06.83 235 82,944 0.3 
21.06.83 221 82,944 0.3 
1.07.83 74 41,472 0.2 
7.07.83 49 62,208 0.07 
13.07.83 13 41,472 0.03 
20.07.83 3 20,736 0.01 
2.08.83 15 27,648 0.05 
16.08.83 3 21,422 0.01 
30.08.83 2 41,472 0.004 
4.10.83 3 27,648 0.01 
26.10.83 20 27,648 0.07 
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2. F·:U1::JLLO - 83PE22 
Date No. plants No. plants 9o i!1fection 
with symptoms assessed 
6.04.83 1 2,560 0.04 
13.04.83 0 3,200 0 
20.04.83 2 1,280 0.2 
4.05.83 2 2,200 0.09 
12.05.83 146 30,976 0.5 
19.05.83 216 53,504 0.4 
25.05.83 243 60,544 0.4 
1.06. 83 331 63,360 0.5 
8.06.83 480 63,360 0.8 
14.06.83 230 25,344 0.9 
22.06.83 131 25,344 0.5 
1.07.83 311 38,016 0.8 
7.07.83 202 25,344 0.8 
13.07.83 371 25,344 1.5 
20.07.83 266 25,344 1.0 
2.08.83 43 16,128 0.3 
16.08.83 1 31,104 0.003 
30.08.83 12 49,536 0.02 
4.10.83 2 16,128 0.01 
26.10.83 27 36,864 0.07 
3. TEDESCO - 83PE23 
Date No. plants No. plants % infection 
with symptoms assessed 
21.03.83 0 
28.03.83 0 
13.04.83 0 
20.04.83 0 
4.05.83 0 
12.05.83 37 7,200 0.5 
19.05.83 19 12,600 0.15 
25.05.83 20 10,800 0.2 
3.06.83 73 12,600 0.6 
8.06.83 90 7,200 1. 2 
14.06.83 907 23,400 3.9 
1.07 .83 56 ·1,200 0.7 
6.07.83 0 
13.07.83 4 3,600 0.1 
2.08.83 0 1,800 0 
16.08.83 6 14,400 0.04 
30.08.83 1 3,600 0.02 
4.10.83 7 7,200 0.09 
--·-
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4. HERRING - 83PE24 
Date No. plants No. plants % infection 
with symptoms assessed 
21.03 .83 < 0.01 
30.03.83 /.0.01 
13.04.83 2 3,000 0.06 
20.04.83 7 8,832 0.07 
4.05.83 115 4,000 2.9* 
12.05.83 52 14,352 0.4 
3.06.83 23 7,760 0.3 
8.06.83 22 5,512 0.4 
*This higher level of infection was associated with a large number of 
infected plants at the end of one bay. 
5. BERLINGERI - 83PE25 
Date No. plants No. plants % infection 
with symptoms assessed 
4.05.83 12 2,800 0.4 
11.05.83 177 22,800 0.8 
12.05.83 55 11,600 0.5 
19.05.83 61 11,200 0.5 
1.06.83 247 17,600 1.4 
8.06.83 204 22,080 0.9 
15.06.83 138 12,800 1.0 
22.06.83 43 12,800 0.3 
7.07.83 89 12,800 0.7 
13.07.83 15 11, 200 0.1 
20.07.83 13 12,600 0.1 
BERLINGERI - H. lactucae sampling in Wanneroo - 17/3/83 to 22/6/83 
Period Moerecke Water Traps 
Ending c D 
Total No. Aphids H. lactucae Total No. Aphids H. lactucae 
17.3.83 
24.3.83 0 0 4 0 
30.4.83 1 0 l 0 
6.4.83 1 0 2 0 
13.4.83 0 0 0 0 
20.4.83 0 0 0 0 
27.4.83 4 1 7 1 
4.5.83 6 2 14 1 
11. 5. 83 0 0 50 10 
18.5.83 0 0 20 0 
25.5.83 7 0 20 0 
l. 6. 83 56 3 30 0 
9.6.83 9 0 23 0 
15.6.83 7 0 2 0 
22.6.83 4 0 l 0 
C = positioned near the road, D = positioned towards manure heap. 
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6. P. GAVRANICH - 83PE26 
Date No. plants No. plants % infection 
with symptoms assessed 
21.3.83 < 1% 
30.3.83 83 1,680 4.9 
6.4.83 15 2,000 0.7 
13.4.83 35 1,195 2.9 
20.4.83 23 1,280 1.8 
4. 5 .83 37 3,560 1.0 
11.5.83 54 3,900 1.4 
12.5.83 73 9,600 0.8 
18.5.83 80 9,600 0.8 
P. GAVRANICH - H. lactucae sampling in Wanneroo - 17/3/83 to 22/6/83 
Period 
Ending 
Moerecke Water Traps 
Sample A Sample B 
Total No. H. lactucae Total No. H. lactucae 
aphids aphids· 
17.3.83 
24.3.83 1 0 12 0 
30.4.83 0 0 1 0 
6.4.83 0 0 0 0 
13.4.83 3 0 0 0 
20.4.83 1 1 164 8 
27.4.83 3 1 148 1 
4.5.83 5 1 54 4 
11.5 .83 0 0 110 30 
18.5.83 5 0 0 0 
25.5.83 8 0 100 5 
1. 6. 83 18 1 540 0 
9.6.83 16 0 63 0 
15.6.83 4 0 4 0 
22.6.83 42 0 13 0 
A - positioned near pump. 
B - placed near fence from garage. 
C - placed near eastern fence, near garage. 
7. M. GAVRANICH, EAST ROAD - 83PE27 
Date No. plants No. plants 
with symptoms assessed 
21.3.83 
28.3.83 20 5,136 
6.4.83 32 7,104 
13.4.83 32 6,300 
20.4.83 75 9,232 
27.4.83 19 3,970 
5.5.83 105 9,558 
21.6.83 5 5,312 
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Suction Trap 
Sample C 
Total No. H. lactucae 
aphids 
0 0 
1 0 
13 1 
10 0 
23 0 
47 2 
56 0 
97 1 
49 1 
162 0 
813 0 
134 0 
161 0 
79 0 
% infection 
<0.01 
0.4 
0.4 
0.5 
0.8 
0.5 
1.1 
0.09 
8. M. GAVRANICH, KINGSWAY ROAD - 8JPE28 
Date No. plants No. plants % infection 
with symptoms assessed 
21.3.83 3 1,200 0.2 
28.3.83 27 3,400 0.8 
6.4.83 89 5,960 1.5 
14.4.83 74 1,240 5.9 
5.5.83 37 7,125 0.5 
12.5.83 34 7,424 0.4 
18. 5. 83 18 4,800 0.4 
1. 6. 83 64 14,848 0.4 
9.6.83 82 10,368 0.8 
15.6.83 113 10,368 1.1 
e 9. YAKSICH - 83PE29 
Date No. plants No. plants % infection 
with symptoms assessed 
21. 3. 83 19 2,400 0.7 
30.3.83 30 5,600 0.5 
6.4.83 46 1,800 2.5 
13 .4. 83 6 3,000 0.2 
11.5. 83 343 9,240 3.7 
25.5.83 217 13,706 1.6 
8.6.83 193 40,810 0.5 
15.6.83 50 27,104 0.2 
10. MOTTOLINI - 83PE30 
Date No. plants No. plants % infection 
with symptoms assessed 
28.3.83 33 5,600 0.6 
6.4.83 2 1,000 0.2 
13.4.83 2 3,000 0.06 
20.4.83 24 3,500 0.7 
4.5.83 17 4,000 0.4 
20.5.83 191 8,700 2.2 
30.5.83 334 10,208 3.3 
9.6.83 462 25,874 1.8 
15.6.83 246 25,874 0.9 
1. 7. 83 40 7,752 0.5 
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GRADIENTS ACROSS THE PADDOCK: 
Two farms planted lettuce each week, areas of 200-300 metres long and one 
sprinkler width wide. The number of infected plants in each sprinkler 
bay was assessed across the planting. This data has been analysed to 
determine if the pattern of infection was random or non random or if there 
was a gradient across the paddock. Analysis of the data from Nanovich 
shows that 5 out of the 9 plantings exhibited no effects while at Ioppolo's 
8 out of 16 exhibited (Tables 1 and 2) . The source of virus/reservoir 
of infection is most probably not adjacent to the lettuce crops but some 
distance away from the crops. 
The level of virus infection at a third farm was assessed in blocks of 
900 plants across the paddock (Table 3). Although this data has not yet 
been analysed, there appears to be a low level of infection across the 
crop. This also implies a longer distance spread rather than spread from 
sowthistles immediately adjacent to the crop. 
SUMMARY: 
(i) . Lettuce crops were rated for lettuce necrotic yellows virus from 
March to June, with three farms being assessed from July to 
October. The level of infection was generally low. The most 
remote (i.e. the most non-urban) farms had the least infection. 
Highest infection Site:Farm Date 
observed 
0.6% 83PE2l:Nanovich 1,8.6.83 
1.5% 83PE22:Iopollo 13. 7 .83 
3.9% 83PE23:Tedesco 14.6.83 
2.9% 83PE24:Herring 4.5.83 
1.4% 83PE25:Berlingeri 1.6 .83 
4.9% 83PE26:P. Gavranich 30.3.83 
1.1% 83PE27:M. Gavranich (East Rd) 5.5.83 
5.9% 83PE28:M. Gavranich (Kingsway) 14.4.83 
3.7% 83PE29:Yaksich 11.5.83 
3.3% 83PE30:Mottolini 30.5.83 
(ii) . The level of ~phid vector !:!_. lactucae trapped in the aphid traps 
was also low. At Berlingeri's it occurred on May 11th, with 
10 aphids being trapped in one week. The peak also occurred in 
the water trap at P. Gavranich's on May llth with 30 aphids being 
trapped. 
(iii). Gradients: Martin (1980) has commented that "investigations on 
disease distribution will need to take account of both long-range 
spread by alates and short-range spread by alates and/or apterae". 
Thus at Nanovich's particularly, long distance spread of virus 
by winged aphids may be occurring. On three sides of Nanovich's 
planting, there was pine forrest, virgin s~rub and bare ground. 
Thus the opportunity for short distance spread by wingless aphids 
was limited. 
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(iv). Pairs: Preliminary observations suggest that infected plants often 
occur in pairs. For example at Nanovich' s on August 2nd, only 15 
infected plants were.observed (out of 27,648) yet 2 pairs were 
observed; at Iopollo on the. same day 43 infected plants were observed 
yet 5 pairs of infected plants were observed. 
(v) • Sowthistles and the aphid (Hyperomyzus lactucae) are the factors 
that influence the level of epidemics within lettuce crops. 
Those growers who have a high population of sowthistles and high 
aphid populations wiil be at risk for lettuce necrotic yellows virus 
infection in their crop. Those growers with sowthistle outside 
their crops will be at some risk while those growers who have no 
local aphids/no sowthistle may still have some infection due to long 
distance spread by aphids. 
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TABLE 1: ANALYSIS OF LETTUCE NECROTIC YELLOWS VIRUS INFECTION IN EACH BAY WITH TIME - NANOVICH - 83PE21 
Date 1.6 .83 8.6.83 14.6.83 14.6.83 21.6.83 21.6.83 21.6.83 7.7.83 7.7.83 
Bay 4 5 6 7 8 9 10 11 12 
1 8 13 5 5 1 0 4 2 3 
2 6 15 8 5 2 0 3 1 0 
3 2 16 7 3 5 1 0 1 0 
4 3 5 9 2 2 2 1 1 1 
5 5 12 6 2 2 0 0 l 2 
6 6 5 2 1 2 1 4 0 0 
7 4 6 5 0 4 1 5 1 0 
8 12 7 1 2 3 6 3 1 0 
9 3 14 6 0 3 3 7 1 1 
Ul 10 1 11 2 3 2 8 0 1 0 
~ 11 11 5 1 2 6 3 0 l 0 
~ 12 6 8 4 1 6 0 4 l l ~ H 
-..J (I) 13 5 12 2 l 7 1 0 2 0 
rl . .I<: 14 3 10 2 3 4 2 l 2 0 
c:: 
15 2 6 5 2 3 1 3 l 2 ·.-1 
H 
16 7 7 4 3 0 3 l 2 0 ~ 
Ul 
17 2 3 2 l 3 3 l l l ,-
18 5 7 3 ·4 4 6 3 l l 
19 12 9 3 l 2 0 4 l 0 
20 0 4 3 2 2 2 3 l 0 
21 6 8 3 3 2, 4 l 0 0 
22 8 3 3 3 7 0 l l l 
23 2 7 2 l 2 l 2 0 0 
24 l 9 l 0 3 0 2 l l 
25 1 10 3 l 0 3 l 3 l 
26 0 5 5 l 2 4 2 l l ·~ 
27 0 5 4 2 7 0 0 0 0 
Total 121 206 101 54 Bl 55 55 29 16 
Total plants 768 
assessed 
768 768 768 768 768 768 768 768 
% Infection 0.5% 0.9% 0.4% 0.2% 0.3% 0.2% 0.2% 0.1% 0.07% 
x2 Test *** * N.S. N.S. N.S. *** * N.S. N.S. 
Length of Bay - 300m, Length between sprinklers = 10.6m, Width of Bay = 12m, No. of Plants in each Bay = 896. 
e e 
e e 
TABLE 2: ANALYSIS OF LETTUCE NECROTIC YELLOWS VIRUS INFECTION IN EACH BAY. WITH TIME - IOPOLLO, 83PE22 
EAST END OF BLOCK 
Date 19.5.83 19.5.83 19.5.83 19.5.83 1.6.83 1.6.83 8;6.83 14.6.83 14.6.83 
Bay 1 2 3 4 5 6 7 8 9 
1 2 2 l 4 2 5 15 7 6 
2 7 6 4 2 5 3 17 14 4 
3 6 3 3 3 l 8 10 7 12 
4 4 1 3 5 3 3 6 8 13 
5 5 1 8 4 4 6 5 7 6 
Ul 6 1 1 6' :;:..., 0 l l 9 5 4 co 7 6 2 2 4 2 4 10 11 4 P'.I 
1--l 8· 3 0 8 5 3 l 10 8 6 
(1J 9 1 l 7 5 4 2 8 7 7 ,....j 
.II: 10 5 4 2 4 3 5 10 10 4, i:: 
·.-i 11 3 1 l 2 l 3 5 9 7 1--l 
~ 12 5 4 1 2 2 4 7 '6 5 (/J ..... 
13 5 1 2 4 3 8 11 7 3 00 
14 3 5 2 4 7 10 10 8 5 
15 3 5 1 5 15 8 10 8 10 
16 8 3 2 l 32 11 16 l 11 
Total 67 41 54 54 88 79 159 123 107 
Total plants 
792 792 792 792 792 792 792 792 792 assessed 
% infection 0.5% 0.3% 0.4% 0.4% 0.6% 0.5% 1.2% 0 .. 9% 0.8% 
x2 test N.S. N.S. * N.S. *** * N.S. N.S. N.S. 
no effects possible no effects Border Border Clumps + No effects Clumps 
effect of effect in effect border 
clumps end bays . + clumps effects 
Total No. of Plants per .Bay 1,152 
Width of Bay = 13.5 metres 
Length between sprinklers 12.4 metres 
Tl\BLE 2 cont. 
WEST END OF BLOCK 
Date 22.6.83 22.6.83 1. 7. 83 7.7.83 7.7.83 20.7.83 20.7.83 
Bay 1 2 3 4 5 6 7 
1 9 4 15 20 20 6 5 
2 4 4 11 16 20 4 3 
3 5 4 12 6 19 5 3 
4 7 6 6 9 8 4 4 
5 8 1 9 4 7 3 2 
:>. 6 5 4 6 5 7 5 2 rU 
7 4 1 3 4 4 P'.l 8 2 
~ 8 6 1 7 5 3 5 4 (lJ 
9 2 2 5 3 2 8 ~ 8 ~ 
10 3 0 2 2 2 6 5 >:: ·.-i 
11 3 4 2 2 ~ 3 11 5 ~ 12 4 7 3 3 3 13 4 U) 
f-' 13 2 2 1 1 2 6 7 l.O 
14 6 2 2 2 6 12 7 
15 7 2 2 6 0 26 14 
16 4 4 8 1 6 40 28 
Total 83 48 93 90 112 162 104 
Total plants 
792 792 792 792 792 792 792 assessed 
% infection 0.6% 0.3% 0.7% 0.7% 0.8% 1.3% 0.8% 
x2 test N.S. N.S. *** *** *** *** *** 
Border No effects Border 
effects effect 
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